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1. Title of the Invention: Catheter 

2. Scope of Claims 

10 

1. A catheter including a braided wire structure embedded in 
a wall of a tube, characterized in that: 

the braided wire structure includes a relatively soft 
stainless steel wire and a relatively hard stainless steel 
15 wire. 

3. Detailed Description of the Invention 
[Industrial Field of Application] 

20 

The present invention relates to catheters. 
[Prior Art] 

25 A catheter is used mainly for angiography. During the 

procedure, it is required that a catheter is accurately 
operated to locate the distal end of the catheter at a desired 
position. To achieve this, a considerable level of torque is 
applied to the catheter when the catheter is operated. Thus, 

30 the catheter is provided with a body that is reinforced with a 
braided structure. In contrast, the distal end of the 
catheter must be flexible and resilient to avoid damaging 
subject organs such as heart. The distal end of the catheter 
is thus formed as a non-braided portion 2, as shown in Fig. 2. 

35 The body of the catheter, which is a braided portion 1, is 
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controlled in accordance with the torque applied to the 
catheter. However, the braided portion 1 includes only a 
soft, stainless steel wire (see Japanese Unexamined Patent 
Publication No. 58-149766). 

5 

[Problems that the Invention is to Solve] 

For angiography, the catheter is inserted in a blood 
vessel. The body of the catheter thus must be soft in 
vertical and horizontal directions to avoid damaging the blood 
vessel, elastic in the axial direction to absorb reactive 
force generated against inserting force of the catheter, and 
resilient to enable the catheter to quickly restore its 
original shape after being bent. In other words, it is 
preferred that the braided portion 1 of Fig. 2 has mechanical 
properties like those of a spring. 

Typically, the catheter includes a polyethylene tube. If 
the tube is formed of relatively soft polyethylene, the tube 
has an increased resiliency. However, if the tube is formed 
of relatively hard polyethylene, the resiliency of the tube is 
decreased. In either case, the tube does not provide the 
catheter with the preferable mechanical properties. Thus, the 
catheter is provided with the preferable mechanical properties 
by changing, for example, the diameter of each wire forming 
the braided portion, the number of the wires forming the 
braided portion, or the pitch by which the wires are braided 
to form the braided portion. However, as long as only the 
soft stainless steel wire is used in the braided portion, the 
resulting properties of the obtained catheter are not 
satisfactory. 

Accordingly, to solve this problem, it is an objective of 
the present invention to provide a catheter that has an 
35 increased resiliency in vertical and lateral directions and an 
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improved elasticity in an axial direction for absorbing 
reactive force generated against inserting force of the 
catheter, which are two different characteristics. 

5 [Means for solving the Problems and Operation] 

A catheter according to the present invention has a 
braided portion. The braided portion includes a relatively 
hard stainless steel wire and a relatively soft stainless 
10 steel wire. This structure increases both the resiliency in a 
lateral direction and the elasticity in an axial direction for 
absorbing the reactive force generated against the inserting 
force of the catheter. 

In the present invention, it is preferred that a 
stainless steel spring wire is used as the hard stainless 
steel wire. It is further preferred that the number of the 
spring wires, or the hard stainless steel wires, used in the 
braided portion does not exceed about a guarter of the total 
number of the hard and soft stainless steel wires used in the 
braided portion. More specifically, as shown in Fig. 3, a 
flared portion is formed in an end of the braided portion. If 
the number of the spring wires exceeds a quarter of the total 
number of the hard and soft stainless steel wires, the spring 
wires are not sufficiently supported by the soft stainless 
steel wires. Thus, the spring wires may project from the 
inner side of the flared portion. In other words, the number 
of the spring wires does not necessarily have to be a quarter 
or less of the total number of the hard and soft stainless 
steel wires if the catheter does not include the flared 
portion . 

Further, in the present invention, the number of the hard 
stainless steel wires that are braided leftward must be equal 
35 to the number of the hard stainless steel wires that are 

- 3 - 



15 



20 



25 



30 



braided rightward. That is, torque is applied to the catheter 
not only when the catheter is inserted in or removed from a 
blood vessel but also when the catheter is rotated leftward or 
rightward to reach a desired body portion. It is thus 
5 required that the torque applied to the catheter when the 

catheter is rotated rightward is equal to the torque applied 
to the catheter when the catheter is rotated leftward. 

In addition, in the present invention, the number of the 
10 hard stainless steel wires and/or the diameter of each 
stainless steel wire may be altered if necessary. 

[Embodiment] 

15 As shown in Fig. 1, a braided portion of a catheter 

according to the present invention typically includes thirty- 
two stainless steel wires, or sixteen separate pairs of wires. 
A half of the wires (sixteen wires) are braided leftward, and 
the remainder is braided rightward. 

20 

In an embodiment according to the present invention, one 
pair of wires (as indicated by the reference numeral 5 in Fig. 
1) among the sixteen (eight pairs of) leftward braided wires 
are formed by SUS316-WPL (stainless steel spring wires) . The 

25 outer diameter of these wires is 0.06 rmn. The remainder (the 
remaining seven pairs, or fourteen wires) of the leftward 
branded wires are formed by SUS316-WL (normal stainless steel 
wires) . The outer diameter of these wires is 0.06 mm. In the 
same manner, the sixteen (eight pairs of) rightward branded 

30 wires are formed by a pair of SUS316-WPL wires and seven pairs 
of SUS316-WL wires. The outer diameter of the wires is 0.06 
mm . 

[Effects of the Invention] 

35 
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The catheter according to the present invention has the 
following effects . 



(1) The catheter has an increased resiliency and an improved 
5 elasticity for absorbing reactive force generated against 

inserting force of the catheter, which are two different 
properties . 

(2) The catheter may be provided with different properties 
10 simply by altering the composition of the stainless steel 

wires in the braided portion, regardless of the material 
forming the catheter. 
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4. Brief Description of the Drawings 

Fig. 1 is a lateral cross-sectional view showing a 
braided portion of a catheter according to the present 
invention; 

20 Fig. 2 is a vertical cross-sectional view showing a prior 

art catheter; and 

Fig. 3 is a view showing a flared portion formed at an 
end (of the braided portion) of the catheter. 
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braided portion 
non-braided portion 
tube 

wires forming a braided portion (stainless steel 



1; 
2 
3; 
4 

30 wires) 

5: wires forming the braided portion (stainless steel 
spring wires) 

6: wires forming a braided portion 
7 : flared portion 
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